ABSTRACT
INTRODUCTION
Immigrants' post-migration economic adjustment has typically been analyzed using an earnings function approach. In this approach, immigrants' earnings are related to their years of formal schooling, years of pre-immigration experience, years of postimmigration experience, and a range of demographic and region of residence control variables. A set of stylized facts has emerged from this line of research in the US and other destination countries, including (i) the payoff to immigrants' schooling is generally far less than the payoff obtained by the native born; (ii) pre-immigration labor market experience is associated with quite modest increases in immigrants' post-arrival earnings;
(iii) years of post-arrival labor market experience among the foreign born are rewarded at a higher rate than years of pre-migration labor market experience; and (iv) destination language proficiency is an important determinant of immigrants' economic success.
Most researchers who study immigrants' earnings adjustment do not include variables for occupation of employment in the estimating equation. The main reason for this appears to be that occupation is typically viewed as a grouped variant of the dependent variable, and therefore it is not legitimate to use it as a regressor (Mincer (1979) as cited in Sloane (1985, p. 125) ). Similarly, earnings and occupation may both be viewed as (imperfect) measures of the same unmeasurable variable of interest, labor market outcome.
Occupation of employment might be included in the model, however, where the aim is to inform on the channels through which earnings gains are achieved. Groshen (1991, p. 883) , for example, argued that "…attributes of individuals (for example, race, education, marital status) must operate through occupation, employer, or job-cell in order for them to affect wages." Earlier, Duncan (1961, pp.116-117) had noted "…a man qualifies himself for occupational life by obtaining an education; as a consequence of pursuing his occupation, he obtains income. Occupation, therefore, is the intervening activity linking income to education". In other words, education or any other variable can be viewed as having both direct and indirect impacts on earnings, with the indirect impacts operating via occupational attainment. These issues, however, do not appear to have been systematically explored in the context of the determinants of immigrants' earnings.
This paper therefore has two aims. First, for immigrants in the US, earnings functions are estimated both with and without variables for occupation. For comparison purposes, earnings functions for the native born both with and without information on occupation are also presented. Alternative specifications are employed, where occupations are measured at different levels of aggregation. These results provide insights on the relative importance of the inter-occupational and intra-occupational channels of immigrants', compared to natives', economic progress. They show the potentially large, and intriguing, role that occupation apparently has in understanding variations in immigrants' earnings. This then provides the empirical basis for the second aim of the paper, namely to examine models of occupational attainment among immigrants and the native born.
The structure of this paper is as follows. Section II provides estimates of three specifications of an earnings function: one that does not include variables for occupation; a second that standardizes for occupation at the major group level, and a third that distinguishes among approximately 500 occupations. The results from this exercise appear to establish a clear case for the study of occupational attainment. Section III provides a brief review of the approaches that have been taken when modelling occupational attainment. Section IV presents estimates of several models of occupational attainment for the foreign born and the native born. These follow the literature and use mean earnings to rank occupations. Section V is the conclusion.
II. EARNINGS AND OCCUPATIONS
The analyses in this section are based on data for adult males (ages 25-64 years) from the 2000 U.S. Census one percent Public Use Microdata Sample. This sample provides details on earnings and work activity in 1999, together with information on a rich array of personal characteristics. Of specific note is that it codes the occupation in which the individual works in considerable detail. In particular, the 2000 Census 3 occupational classification system consists of 509 specific categories for employed people that are structured into 23 major occupational groups.
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The typical human capital earnings function employed in the literature relates the natural logarithm of annual earnings to educational attainment (EDUC), measured by the years of full-time equivalent education, potential labor market experience, measured by age minus education minus six years, (EXP), the natural logarithm of weeks worked (WEEKS), years since migration for the foreign born (YSM), and a set of dichotomous variables for foreign birth (FOR = 1), race (BLACK=1), marital status (MARRIED=1), location (METROPOLITAN AREA=1 and SOUTH=1), veteran status (VETERAN=1), and sometimes, for English language proficiency. The self-reported census information on English language proficiency allows five separate categories of skills to be identified, namely those who speak only English at home (speaking "English only"), which serves as the benchmark, and those who speak a language other than English at home and speak
English "Very Well", "Well", "Not Well" or "Not at All". For the native born, however, owing to the small numbers in the classifications of limited English skills, the categories of "Not Well" and "Not at All" are combined, whereas they are kept separate in the estimations for the foreign born. Both the potential labor market experience and years since migration variables are entered into the model in quadratic form. All variables are defined in Appendix A.
Estimates of earnings functions with and without controls for occupation are presented in Table 1 for the native born and Table 2 for the foreign born. Column (i) of each table lists results from a conventional model, and is presented to serve as a benchmark against which the impact of standardization for occupation can be assessed.
Hence, they will not be discussed. Instead, the focus will be on the changes to the estimated coefficients as occupation is held constant, at two different levels of disaggregation.
1 This classification was developed based on the Standard Occupational Classification (SOC) Manual: 2000, which comprises a hierarchical structure presenting 23 major occupational groups being divided into 96 minor groups, 449 broad groups, and 821 detailed occupations. Note that not all 821 detailed occupation titles are included in the Census classification, with many smaller detailed occupation titles being combined. 6
Column (ii) of Tables 1 and 2 contains the results when separate intercept terms are included in the model for each of 23 major group occupations. As this set of occupational dichotomous variables holds constant the inter-occupation earnings structure, the coefficients on other variables (e.g., schooling, experience) record their impacts on intraoccupational earnings mobility. Following standardization for the occupational earnings structure at the major-group level, the payoff to schooling for the native born decreases from 10.6 percent to 8.2 percent, a 23 percent reduction. For the foreign born, following the control for occupation fixed effects (at the major group level) the payoff to schooling also decreases, although the reduction is considerably greater than for the native born.
Thus, the payoff to schooling for the foreign born falls from 5.3 percent to 3.2 percent, a 40 percent change. In other words, among the native born and foreign born, about 23 percent and 40 percent, respectively, of the increase in earnings associated with additional years of schooling occurs through entrance into higher-paying occupations, as broadly defined here. The remaining part of the payoff to schooling is associated with higher earnings within the major group occupations.
In stark contrast to the situation with formal schooling, however, once occupation of employment is held constant, the payoff to experience for the native born does not change. In both the conventional earnings function and when the major group occupation is held constant, the payoff to experience for the native born is 2.2 percent at 10 years of experience, and 1.0 percent at 20 years of experience. These and other payoffs are summarized in Table 3 . This suggests that earnings mobility with labor market experience among the native born is achieved through upward earnings mobility within an occupation rather than via movement across the major group occupations. An implication of this result is that occupational outcome -at the major group level -is on the basis of pre-labor market characteristics, such as the highest educational level attained. This is an intuitively reasonable implication.
Among the native born, speaking a language other than English at home is associated with lower earnings, 6 percent lower earnings if English is spoken "very well"
and 10 percent lower earnings if English is spoken "well". 2 The negative effect becomes smaller in absolute magnitude when occupation is held constant. These effects imply that some of the earnings gain to the native born from greater proficiency (9 to 32 percent) is due to placement in higher paying occupations, but much of it arises from intraoccupational earnings mobility. In the case of the foreign born, however, the payoff to pre-immigration experience (i.e., experience controlling for years since migration) actually increases compared to that obtained with the conventional model that eschews information on occupation.
Payoffs evaluated at 10 and 20 years of pre-immigration experience are presented in Table 4 . These reveal that, following standardization for occupation, the payoff to preimmigration experience increases by around 40 percent at 10 years of experience, and by 20 percent at 20 years of experience. In other words, pre-immigration experience must be associated with immigrants being channelled in the destination into relatively low paying occupations. This appears to be a major result of the less-than-perfect international transferability of skills acquired on the job in the country of origin (see Chiswick, 1978) .
When the relationship between earnings and years since migration is considered, it is apparent that controlling for the inter-occupational earnings structure has minimal impact on the estimates (see, in particular, the summary in Table 4 ). This is very similar 8 to the finding in relation to labor market experience for the native born. In other words, the earnings growth that immigrants and the native born achieve as a result of U.S. labor market experience comes about through intra-occupation earnings mobility. Source: Authors' calculations based on Table 2 The inclusion of more detailed information on occupation in column (iii) of Tables 1 and 2 reinforces these key results.
3 Hence, when the inter-occupational earnings structure is held constant at this more detailed level, the payoff to schooling (achieved through intra-occupational earnings mobility) for the native born falls, to a little more than one-half of that reported in the absence of controls for occupation. For the foreign born, the payoff to schooling achieved through intra-occupational earnings mobility is only around two-fifths of that reported in the conventional earnings equation that combines both inter-occupational and intra-occupational earnings effects. The payoff to pre-immigration labor market experience among the foreign born increases, by between 50 and 70 percent of the payoffs reported for the conventional earnings function. The payoffs to labor market experience for the native born and to years of residence in the US for the foreign born are virtually unaffected by the degree of detail on occupation used in the analysis. The estimated effects on earnings of English proficiency for both birthplace groups are reduced even further with the more detailed occupational classification. These range between 30 and 50 percent less (in absolute value) in the model with the larger number of occupations than when occupation is not included in the earnings function.
These results present a conundrum. Labor market experience among native-born males aged 25 to 64 in the US labor market does not, from this study of earnings, appear to be associated with mobility to higher paying occupations. Yet the foreign born with labor market experience are being assigned to lower-ranked occupations. One possibility is that this is a reflection of a matching process in the labor market, where education and other, essentially pre-labor-market-entry, characteristics determine occupation. Provided their education is of a recent vintage, an immigrant will get access to an appropriate occupation. But if the education is of an older vintage, the immigrant gets assigned to a lesser job, possibly because it is more difficult for employers to assess how relevant the immigrant's skills are to the current labor market, or because these generalized skills become more country-specific with longer work experience in the origin. It is noted that the same phenomenon appears to occur in relation to the earnings of women. Miller Clearly, occupation plays a key role in determining the earnings outcomes for both immigrants and the native born. It seems important, therefore, to attempt to understand this directly through analysis of models of occupational attainment, rather than inferring patterns from the extended earnings functions considered in Tables 1 and 2 .
These matters are addressed in the remainder of this paper.
III. MODELLING OCCUPATIONAL OUTCOMES
Studies of occupational outcomes have usually been based on a general model as follows:
where Y is a continuous variable which records the perceived "goodness of an occupation", X is a set of attributes of workers thought likely to impact on occupational outcomes, and ε is a stochastic disturbance term.
Studies of this genre generally proceed in either of two main ways. In the first of these, typified by the work of Brown et al. (1980a Brown et al. ( )(1980b , Miller and Volker (1985) , and Kidd and Shannon (1996) , the likelihood of working in a number of occupational categories is examined using probability models. The basis of these models is the argument that Y, the perceived "goodness of an occupation", is unobserved. Instead, what is usually analyzed is discrete data on occupation type. These data take the form of a variable , where 1, 2,...,
= if the individual works in the jth occupation. These studies then examine the determinants of the conditional probability that an individual i works in occupation h as:
(2) | (
When occupational outcomes have been examined from this discrete choice perspective, the main method of estimation has been the multinomial logit model. With this model the discrete response variable consists of a set of mutually exclusive and exhaustive occupation categories that can be ranked arbitrarily without any effect on the value of the estimated parameters. Under this approach, the conditional probability that individual i ends up in occupation h is given as (see Schmidt and Strauss, 1975; Brown et al., 1980; and Polachek, 1981) :
The problem with this approach is that the large number of categories makes interpretation difficult.
An alternative probability model that has been used is the ordered probit model, which is to be preferred in this analysis. This model is similar to that of the unordered models in providing a prediction of the conditional probability that individual i ends up in occupation h, although it presumes that the occupational categories can be suitably ranked (see McKelvey and Zavoina, 1975; Miller and Volker, 1985) . Accordingly, the j occupations are ranked from lowest to highest, using an underlying scale of measurement. These observed occupational categories are then linked to the unobserved underlying index of the "goodness" of the occupation (Y in equation (1)) as follows: categories. These can be estimated together with the β in the index specified in equation
(1). With the normal distribution, the conditional probability of individual i being in occupation h can be calculated as:
Various alternatives have been proposed for ranking occupations. For example , Miller and Volker (1985) use both status-attainment scores and income to establish rankings among occupations in their empirical analyzes and find marked differences between the estimated probabilities based on these two alternative rankings. However, they contend that no one ordering scheme is necessarily superior, and recommend analysis with several ordering variables.
The alternative approach to modelling occupational outcome is to focus on occupational attainment models, estimated using Ordinary Least Squares. Examples of this approach are Nickell (1982) , Evans (1987) , Evans and Kelley (1986) and Polachek (1981) . Polachek (1981) characterizes occupations by their atrophy rates, that is, the rate at which earnings decreases with absence from the labor market. He uses the occupation atrophy rates as the dependent variables in a model of occupational choice. Evans (1987) and Evans and Kelley (1986) measure occupational attainment in Australia using a status attainment score, specifically the ANU2 occupational status scores. This scale is based on prestige ratings, and provides a link between census occupational classifications and popular ratings of the social standing of jobs (Jones, 1989 The relative merits of the probability and occupational attainment models cannot be evaluated formally (i.e., in a statistical sense). In this situation, an expedient way of proceeding is to tailor the method to the specific issue that is to be addressed. In this particular instance, the main research question is the role of the worker's characteristics in getting them access to better jobs. From this perspective, following the status attainment literature has merit. 7 Within this framework, the approach of Nickell (1982) is followed, and mean occupational earnings are used to rank occupations.
Hence, the analysis proposed is the estimation of a status attainment model: individual's attributes that influences this occupational outcome, and i ν is a random error term. As a check on the robustness of the empirical findings, ordered probit models are also estimated using mean occupational earnings as the ranking instrument, but with the more limited number of occupations -23 -provided by the Census major occupational groups.
IV. ESTIMATES OF MODELS OF OCCUPATIONAL ATTAINMENT
This section presents estimates of several variants of the model of occupational attainment set out in equation (6).
A. OLS and Ordered Probit Analysis of Occupational Attainment
Results are presented in Table 5 for the native born and in Table 6 for the foreign born. These results refer to a model of occupational attainment, estimated by Ordinary Least Squares, and using the unit level occupation data for about 500 occupations (columns (i) and (ii) of each table), and a probability model of occupational outcomes estimated using an ordered probit model, based on only the 23 major group occupations (columns (iii) and (iv) of each table). The estimated separation points (i.e., the µ s) for the ordered probit model are not listed: these are available from the authors upon request.
Two specifications of the estimating equation are presented under each approach.
The first does not contain variables for English language proficiency, while the second does. While there are reasonably large numbers in the various English proficiency categories for the foreign born, this is not the case for the native born. Among the native born there are limited numbers in the English skills categories other than the "Very Well"
group, and the meaning of reporting speaking English in the "Well", "Not Well" and "Not at All" categories for the native born is not at all clear. Chiswick and Miller (1998) , for example, argue that the native born who report that they are bilingual and speak
English "Very Well" may have lesser proficiency in English than monolingual English speakers because speaking in childhood and/or as adults this other language competes with their obtaining full proficiency in English. Chiswick and Miller (1998) also argue that this small group of the native born may experience discrimination because of an accent or speech pattern related to their other language. Finally, it has been advanced that living and working in an ethnic concentration area because of their language deficiencies may also impact on their labor market outcome. Yet, it is unclear why there would be adult men born in the US who report their English-speaking proficiency as less than "Very Well".
The pattern of effects in the OLS models of occupational status is remarkably the same as that in the ordered probit models. For brevity, only the OLS results will be discussed.
8 Given the use of the geometric mean of earnings (i.e., the mean of the logarithm of earnings) in the occupation as the dependent variable in the occupational attainment model of columns (i) and (ii) in Tables 5 and 6 , these results can be viewed as providing estimates of the determinants of inter-occupational earnings differentials.
The first point of note is that the payoff to years of education in column (ii) in Tables 5 and 6 The second feature of the Table 3 results is that there is a slight, positive relationship between occupational status and potential labor market experience for the native born, but a negative relationship between occupational status and pre-immigration experience (total experience when duration in the U.S. is held constant), up to 22 years of experience, for the foreign born. In other words, in terms of occupational attainment it is better not to have worked abroad, but rather to have immigrated upon leaving school, than to have even a modest amount of foreign labor market experience.
Foreign work experience is typically associated with modest gains in post-arrival earnings in the study of individual earnings among the foreign born in the US. This is certainly the case in the results presented in Table 2 above. Hence, the Table 6 findings suggest that these earnings gains come about through achieving relatively high wages within occupations. In other words, a foreign-born worker with experience tends to be channelled into a lower-paying occupation (captured by mean occupational earnings), but within that occupation receives a relatively high rate of pay (captured in analyzes of individual earnings). It comes as no surprise that this is exactly the pattern of effects discussed in relation to the study of variation in individual earnings with experience following the inclusion of variables for occupation of employment in Table 2 .
Similarly, there are only modest increases in mean occupational earnings with weeks worked. A ten percent increase in weeks worked is associated with an increased in mean occupational earnings by less than one percent in the OLS analyses (Table 5 and 6).
As argued in Section II, access to occupations that are, on average, better paying is primarily on the basis of pre-labor market skills, such as educational attainment, rather than on the basis of post-schooling characteristics, such as labor market experience and weeks worked.
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There are modest increases in mean occupational earnings or occupational status with years in the US, but only when English skills are not held constant. This implies that improved English skills are the vehicle through which immigrants get access to better paying occupations in the post-arrival period.
10 A comparison of Tables 1 and 2 with Tables 5 and 6 reveals that the log of weeks worked is the only variable whose coefficient changes dramatically. The coefficient of the log weeks worked variables goes from about 1.0 in Tables 1 and 2 , to about 0.1 in Tables 5 and 6 , respectively. This implies that whereas those who worked more weeks per year in 1999 have (approximately) proportionately higher individual earnings in 1999, having worked in more weeks did not have much of an effect on increasing occupational status. To the extent that weeks worked in 1999 reflects long-term average weeks worked, it may imply greater U.S. labor market experience and, hence a higher occupational status. Yet, this effect is modest.
The English proficiency variables are associated with highly significant changes in mean occupational earnings for the foreign born, ranging from 3 percent to 24 percent differences in mean occupational earnings, and more modest changes in mean occupational earnings -of between 2 and 3 percent -among the native born. These estimated effects are attenuated versions of the effects reported in analyzes of individual earnings. The comparison with the typical study of individual earnings for the foreign born (see Table 2 ) implies that over one-half of the gain in earnings associated with the acquisition of English skills comes about through inter-occupational mobility. Clearly, knowing the links between language and other human capital skills and the occupation of employment is important to understanding immigrant labor market outcomes. This highlights the importance of research on the determinants of destination language proficiency among immigrants.
B. Quantile Regression Analysis
The analyzes for the occupational attainment model were repeated using quantile regression (see Buchinsky, 1998) in order to quantify the impact of the explanatory variables across the distribution of occupational attainment scores. The results (not reported here for space reasons but available upon request) show that the effect of educational attainment is relatively small among workers in low-status occupations.
Moreover, the effect of education increases with decile of the distribution for the foreign born, but changes little beyond the fifth decile for the native born. Analyzes of the effects of education across the distribution of individual earnings (Chiswick, Le and Miller, 2006) have shown that the payoff to education increases with the decile of the earnings distribution, although the increases in the payoff to educational attainment tend to taper off in the higher deciles. Hence the pattern of effects of educational attainment in the study of occupational status is an attenuated version of the pattern reported in the earnings function literature. This might be expected, given the focus on an occupational average earnings as the dependent variable rather than on an individual measure as in the study of earnings.
The effects of English proficiency on occupational status for the foreign born are similar to that described above for educational attainment, with the effects at the first 20 decile being only around one-half the size of the effects across the middle and top end of the distribution of occupational status scores. Among the native born, however, the opposite pattern is observed: the earnings penalty associated with limited English skills is larger at the bottom of the occupational status distribution than it is at the top of the distribution.
Labor market experience has a very minor impact on the occupational status of the native born regardless of the point on the occupational status distribution where this is examined. In comparison, among the foreign born, labor market experience acquired in the country of origin has a negative impact on occupation status which, with the exception of the 9 th decile, becomes more pronounced the higher the decile of the occupational status distribution? This relationship is displayed in Figure 1 . 
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It is clear from Figure 1 that the adverse consequences of pre-immigration experience for post-arrival occupational status, argued above to be associated with the less-than-perfect international transferability of human capital skills, is of far greater importance among those who enter, on average, high-paying occupations than it is for those who enter low-paying occupations. As low-paying occupations will presumably be characterised by low levels of human capital skills, there is less to lose in the migration and hence this result is intuitively reasonable.
Years since migration have a very strong and consistent influence on occupational attainment across the first one-half of the occupational status distribution, but a more modest, and variable, effect across the top half of the occupational status distribution.
Chiswick, Le and Miller (2006) also report that the increases in individual earnings with duration of residence are greater in the lower deciles of the (individual) earnings distribution than they are in the upper deciles of the earnings distribution. They attribute this to the so-called importance of initial conditions phenomenon: that the greatest postarrival gains in relative earnings are recorded by the immigrants with relatively low earnings at arrival as they are making greater destination-specific investments in human capital (see Regets (1996)(1997) ).
V. CONCLUSION
This study investigates the role that occupation has in determining the earnings of This accords well with the hypothesis regarding the less-than-perfect international transferability of human capital skills.
Knowing the occupation a person works in helps understand their relative earnings. Among immigrants in particular, this knowledge helps us better understand the earnings penalties associated with the less-than-perfect international transferability of human capital skills.
APPENDIX A DESCRIPTION OF VARIABLES
The variables used in the statistical analyzes are defined below. Mnemonic names are also listed where relevant. Labor Market Experience (EXP): This is a measure of potential labor market experience, computed as AGE -Years of Education -6.
Weeks Worked (WEEKS):
The number of weeks the individual worked in 1999 is entered into the specification in natural logarithmic form.
Years Since Migration (YSM)
. This is computed from the year the foreign born person came to the United States to stay.
English Language Fluency: Dichotomous variables are used to capture proficiency levels among both the native born and immigrants. These distinguish individuals who speak a language other than English in the home and who speak English either: (i) "Very Well"; (ii) "Well"; (iii) "Not Well"; and (iv) "Not at All". The benchmark group is those APPENDIX B 
